Some lipid fractions of whole liver homogenate (WLH) of normal and streptozotocin diabetic rats administered combined extracts of Vernonia amygdalina (VA) and Azadirachta indica (AI) for 28 days were evaluated. There was significant decrease (p<0.05) in HDL-cholesterol concentration in hepatocytes of diabetic control rats compared to the normal control. Whereas administration of single extracts of VA or AI further reduced the HDL-cholesterol non-significantly (p>0.05) and significantly (p<0.05), respectively, co-administration of the two extracts significantly increased (p<0.05) the HDL-cholesterol to levels comparable to the insulin treated group. Total cholesterol (TC) concentration of diabetic rats was not significantly altered by the extracts. In the non diabetic counterparts, AI extract alone, caused a significant elevation (p<0.05) of TC concentration. However, this effect was modulated by VA extract when given as combined extract. Triacylglycerol (TG) and very low density lipoprotein (VLDL) cholesterol levels in hepatocytes of diabetic control rats which reduced significantly (p<0.05) following diabetes induction, became significantly increased (p<0.05) upon administration of both single and combined extracts. The effect of extracts on these latter indices was better than insulin treated group. Combined extract of VA and AI suppresses hyperlipidemia of diabetes via hepatic lipid modulation and may be better in this respect than insulin.
INTRODUCTION
Polyherbal therapy, sometimes called polyherbalisma combination of herbs or phytochemicals from more than one source, a concept originally peculiar to Ayurveda (Singh, 2005) , has today become accepted as an effective therapeutic approach in sourcing medicament for degenerative ailments. The herbs are selected according to the disease and have several advantages over monotherapies namely, reduced toxicity/side effects and maximum/synergistic therapeutic efficacy (Tiwari and Rao, 2002; Singh, 2005) . This approach has proven more useful and beneficial in the management of various ailments especially those that seem to defile conventional medication. The World Health Organisation (WHO) collaborations are taking place in several countries including Burkina Faso, the Democratic Republic of Congo, Ghana, Mali, Nigeria, Kenya, Uganda and Zimbabwe in the search and evaluation of herbal treatments for such ailments including HIV / AIDS, malaria, sickle cell anaemia and diabetes mellitus (WHO, 2003) .
Recent report from our laboratory has shown enhanced efficacy in glycemic control with combined extracts from known antidiabetic plants, Vernonia amydalina and Azadirachta indica over their respective single extracts, in alloxan diabetic rat models (Ebong et al., 2008) . However, detailed scientific studies have not been carried out with this combined extracts option from these plants. Meanwhile a sound basic and rigorous clinical investigation to confirm and advocate the excellence over the existing therapies of traditional medicinal plants, preparation(s), mechanism(s) of action and therapeutic effect(s) is absolutely required (Tiwari and Rao, 2002) .
The cardinal lesion leading to the high morbidity and mortality in diabetes and perhaps its frequency and severity is atherosclerosis (Tomkin and Owens, 1991) . This is made more visible in the increased incidence of gangrene of the foot, myocardial infarction and strokes in diabetics than in non diabetics. It is well known also that the direct and independent link and/or relationship between atherosclerosis and diabetes is a faulty lipoprotein-cholesterol metabolism. Hyperglycemia the primary clinical diagnostic feature of diabetes contributes to diabetes complication by altering vascular cellular metabolism and hence circulating lipoprotein (Chattopadhyay and Bandyopadhyay, 2005) This underscores the imperative of testing the effect of a potential therapy for diabetes such as this, on lipid metabolism particularly in the liver, the centre for all biotransformation reactions and metabolic coordination.
The liver is the principal organ occupied with xenobiotics metabolism, such as medicinal plant extracts and is also a target tissue where possible toxicity effect of same is first expressed. The present study therefore investigated the effect of the combined extracts of Vernonia amydalina (African bitter leaf) and Azadirachta indica (neem) on lipid profile of liver hole homogenate of diabetic and non diabetic rats with the aim of ascertaining the influence of our potential medicament on lipoprotein and choleterol processing ability of the liver. (table 1) . The diabetic and non-diabetic animals were accordingly, treated with extracts and insulin as shown in table 1. The dosages of the plant extracts were as determined from preliminary work in our laboratory whereas insulin dose, NPH (5U/kg b.w. s.c.) was as previously used by Sonia and Srinivasan (1999) . The plant extracts were administered via gastric intubation, twice per day (6.00am: 6.00pm) and insulin once per day post prandial (6.00pm) for 28 days.
MATERIALS AND METHODS
Tissue collection and preparation of sample for assays: At the end of the 28 days, food was withdrawn from the rats and they were fasted overnight but had free access to water. They were then euthanized under chloroform vapour and sacrificed. Immediately the liver tissues were surgically removed then perfused in heparinized saline (0.9% NaCl) to remove blood cells. Thereafter the livers were blotted with blotting paper, and the whole weight measured with an analytical balance. Exactly 1g of the tissue was weighed and thoroughly homogenized in 10ml of freshly prepared phosphate buffer (20mM; pH 7.4). The homogenates were then centrifuged at 3,000g for 10 minutes using table centrifuge (B. Bran Scientific and Instrument Company, England) and the supernatant (whole liver homogenate, WLH) decanted into clean tubes and used for the lipid assays.
Biochemical assays: Assay kits used in the biochemical assays were obtained from Randox Laboratories Ltd., Admore Diamond Road, Crumlin, Co., Antrim, United Kingdom, Bt294QY. Serum lipids including total cholesterol, triacylglycerol and HDLcholesterol were estimated according to the method of Tietz (1995) , whereas VLDL-cholesterol calculated from relationship established by Friedewald et al (1972) .
Statistical analysis:
The results were analysed for statistical significance by one way ANOVA using the SPSS statistical program and Post Hoc Test (LSD) between groups using MS excel program. All data were expressed as Mean ± SEM. P values < 0.05 were considered significant. 
RESULTS
Result of effects of a 28-day administration of combined extracts of VA and AI on WLH lipid indices of normal and diabetic rats is respectively shown on tables 2.1 and 2.2. There was significant decrease (p<0.05) in HDL-cholesterol concentration in livers of diabetic control rats compared to the normal control. Whereas administration of single extracts of VA and AI further reduced the HDL-cholesterol nonsignificantly (p>0.05) and significantly (p<0.05), respectively, co-administration of the two extracts significantly increased (p<0.05) the HDL-cholesterol to levels comparable to the insulin treated rats. Total cholesterol (TC) concentration of diabetic rats was not significantly altered by the extracts. In the non diabetic counterparts, AI extracts alone, caused a significant elevation (p<0.05) of TC concentration. However, this effect was modulated by VA extract when given as combined extracts from these plants.
Changes in HDL/TC following extracts administration were analogous to those of TC. Triacylglycerol (TG) and very low density lipoprotein (VLDL) cholesterol levels in hepatocytes of diabetic control rats which reduced significantly (p<0.05) following diabetes induction, became significantly increased (p<0.05) upon administration of both single and combined extracts. The effect of extracts on these latter indices was also non-significantly higher (p>0.05) than insulin. Combined administration of extracts of VA and AI may reverse altered lipid metabolism in the hepatocytes, hence possible amelioration of risk of atherosclerosis of diabetes.
DISCUSSION
Although products of lipid digestion are emptied directly into blood via the thoracic duct (lymph) as chylomicrons, chylomicrons travel through the blood stream to supply fatty acids to needed tissues, and their remnants are removed from blood by the liver for recycling. The liver also recovers cholesterol from bile, synthesize more cholesterol and triacylglycerol from excess acetyl units of diets and process them into transport forms -lipoproteins (Gorman, 1992) . Moreover, many genetic and acquired disorders may lead to deposits of lipids in vital organs such as liver and kidney, resulting in their impaired function (Crook, 2006) . We therefore assayed the most common lipids and lipoproteins usually implicated in complications of diabetes in the hepatocytes of diabetic and non-diabetic rats which received our treatments. The result of this study showed significant decrease in HDL-cholesterol, TG and VLDL-cholesterol levels and non significant decrease in total cholesterol in hepatic tissue of untreated diabetic rats compared to non-diabetic control. Gorman (1992) had noted that abnormal lipid results, often have an underlying hormonal defect; and went ahead to list them to include hormones of the thyroid, pancreas and gonad. The first two including T 3, T 4 and insulin are well known or studied in diabetes, particularly type 1 such as is our model in this study. In physiological states, insulin stimulates hepatocytes to synthesise triacylglycerol and their subsequent export for storage in the adipose tissue and also inhibits lipolysis in these tissues apparently clearing off or impeding the formation of VLDLcholesterol and LDL-cholesterol in blood stream (Granner, 2000) . The consequence is increased levels of these lipids in liver of non-diabetic rats (as observed in this study) where insulin response is potent and effective, and a correlated decreased level in serum. The reverse is therefore expected in untreated diabetic rats with defective insulin secretion or synthesis and reported increased T 3 and T 4 concentration (Atangwho, 2010) . Compared to our earlier report it appears therefore that the relationship between concentration of lipid fractions in tissue and serum is alternate or inverse. Mean ± SE, n = 6, N = non diabetic, HU = insulin, b = p < 0.05 vs NC, c = p < 0.05 vs NVA/AI, d = p < 0.05 vs NHU, * = p < 0.05 vs NVA. Mean ± SE, n = 6, D = diabetic, HU = insulin, a = p < 0.05 vs DC, c = p < 0.05 vs DVA / AI, d = p < 0.05 vs DHU, * = p < 0.05 vs DVA.
The four treatments in our study did not have severe effect on HDL-cholesterol and total cholesterol, but triglycerides and VLDL-cholesterol improvements except extracts of AI which respectively decrease HDL-cholesterol in diabetic rats and increase TC levels in hepatocytes of non diabetic rats. Some phytochemicals more abundant in AI than VA leaves including tannins, alkaloids and hydrocyanic acids reported ealier (Atangwho et al., 2009 ) may have endowed it this selective action over VA. Tannins have been implicated in hypolipidemic effects (Nimenibo-Uadia, 2003) and alkaloids from cocoa were also reported to ameliorate dietarily induced obesity in rats via their hypolipidemic action (Eteng et al., 2006) . However when administered in combination, this solo effect of AI extract was effectively modulated by VA extract and the indices brought to levels similar to normal control. Furthermore, the extracts singly and in combination increased hepatocyte levels of TG and VLDLcholesterol of diabetic rats following 28 days treatment, to levels comparable with non-diabetic control and even to a better extent compared with insulin treatment. The converse of this observation is decreased serum levels of TG and VLDL cholesterol, hence effective antihyperlipidemic action particularly when used in combination. VA extracts alone (Atangwho et al., 2007a; Nwanjo, 2005) and AI extracts alone (Chattopadhyay and Bandopadhyay, 2005) have seperately been reported to possess potent antihyperlipidemic action in experimental diabetes using serum as the analytic sample. From this work, it is clear therefore that the antihyperlipidemic effects are exerted via hepatocyte processing and in combination the effects are conserved, but may be better than insulin in ameliorating atherosclerosis of diabetes at least in rats.
